Bio-PEPA is a novel stochastic process algebra which has been recently developed for modelling biochemical pathways [5, 6] . In Bio-PEPA a reagent-centric style of modelling is adopted, and a variety of analysis techniques can be applied to a single model expression. Such an approach facilitates easy validation of analysis results when the analyses address the same issues [3] and enhanced insight when the analyses are complementary [4] . Currently supported analysis techniques include stochastic simulation at the molecular level, ordinary di«erential equations, probabilistic model checking and numerical analysis of a continuous time Markov chain.
In contrast, biologists often take a population-based view of cellular systems, representing them as systems of ordinary di«erential equations (ODEs). These mathematical models are continuous or fluid approximations of the discrete state, individuals-based models of the system. In many circumstances the approximation is extremely good. In the biological context, where the exact number of molecules is often diAEcult to obtain but is known to be extremely large, this more abstract view is both intellectually and computationally appealing. The continuous state space models, in the form of systems of ODEs, are much more eAEciently solved than their discrete state space counterparts.
In Bio-PEPA we wanted to be able to use a single model description to access both an individuals-based and a population-based view of a system. Thus we adopt an abstract style of modelling which we term, reagent-centric. We use the term reagent to mean an entity which engages in a reaction. In the basic case this will be a biochemical species such as a protein, receptor molecule or an enzyme. However it may be more abstract, capturing the behaviour of a group of entities or a whole subsidiary pathway. In this style of modelling the focus of the process algebra model is no longer the individual molecules, but rather the species or similar entities. This subtle change gives us much more flexibility in how a model may be interpreted, facilitating mappings into a number of di«erent mathematical representations, as illustrated in Figure 1 . Viewing the reagents as species, it is straightforward to use the BioPEPA description to derive the stoichiometry matrix, and the corresponding ODE model. Conversely, knowing the forms of interations which can be engaged in by the reagent, allows an individualsbased or molecular model to be derived, suitable for solution by Gillespie's stochastic simulation algorithm [8] .
Moreover using the reagents-as-processes abstraction, together with other features of the BioPEPA language, make it straightforward to capture several characteristics of biochemical reactions which can be problematic for other process algebras. These include reactions with stoichiometry greater than one, with more than two reactants, and with general kinetic laws.
We have also been keen to investigate the extent to which "classical" process algebra analyses can be used to provide insight into system biology models. In the context of stochastic process algebras such analyses include numerical analysis of the underlying continuous time Markov chain (CTMC) and probabilistic model checking. Whilst the stochastic simulation described above is based on a CTMC, the size of the state space in most examples will prohibit any state-based analysis. Thus we have also developed a third mapping from BioPEPA models to an smaller CTMC, which we term the CTMC with levels. In such models the concentration of each reagent is split into discrete steps, leading to a more compact state space, more readily amenable to state-based analyses.
